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fif.]^ ^fthoTnvention 

p.se„. — .la.es .0 an optica, d.ec.i„s sensor, and n,ore pa«icu,ar>y, .0 a 
..f,,. — (T.T..ypeop.ica, — senso,«Hasasenso,TPX,a„aasw«n, 

TFT. 

p;cnn««nn nftb^^plated Art 

r.. TFT we op.ioa. ^eCing .e»or detects an i.age of an object by produces a 
«ectin,cn.entintesponse.oUsb..flec.ed.on,.heobjec..Tbese„soHsco„p.sedofa 

„H.sontc=,awindoww«.ta„sn,.,s,i^.fto™tbe.i,htsontcetotKeobiec.,ase.o,TFT 

„.eb,ene..esanopt.ca,cntte„t.accotdance.o.bea™ou„toftbe«.Mtenee.=d.on,tbe 

objec.,as.o.secapa.totwb.bs.o.escba,,esor.heopt.ca>cu.en,senetatedin.bese.ot 

external circuit. 

Since .he sensor TFT and the switcbTFt are comprised of stailar elentents, in 
„.,,n,.Hede.ec.,n.se„sor,tHeac.ive>aversfor.esensorTFT.a„d.hes^^^^^^^ 

,0 sbou,dbecbosenan,o„,.ben,atenais.ba.aresensitive.„.ishtandao.ive,nconvertin,.,^. 

,„.„curren..Mso.beactive,ayerofthesw,.cbin,TFTshon,dbeproperfortbes.itcbing 

opera.,on.Tbns,.osatisfybo.hco„dit.ons,.Keact,ve.ayerfortbeT.Ts,spreferab,ya„ 

herein after referred as "amorphous sihcon 
amorphous siUcon layer having hydrogen (a-Si.H, herem 

layer"). 
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Since the switching TFT is operated by a voltage appUed to a gate of the switching 
TFT, not by the Ught, the active layer of the switching TFT should be shielded from Ught, 
whereas the active layer of the sensor TFT generates optical current by the incident Hght 

reflected from the obj ect . 

Fig. 1 is a schematic sectional view of a conventional optical detecting sensor, which 

can explain a manufacturing process. 

First, on a transparent and insulating substrate 10, regions for a window, a sensor 
TFT, a storage capacitor, and a switching TFT should be defined as the areas "D», "C", "B" 

and "A", respectively, in advance. 

A firs, conducting metal layer is deposited on the substrate 10 and pattemed into a 
sensor gate electrode U. a Erst capacitof electrode 13 and a switch gate electrode 15 in the 

corresponding areas, respectively. 

A first insulating layer is deposited on the substrate 10 while covering the pattemed 

conducting metal layer. 

An amotphous silicon layer and an n+ amorphous silicon layer are deposited in 
succession on the first insulating layer to form sensor and switch active layers 19 and 21 and 
ohmic contact layers 23 and 25 for the corresponding active layers 19 and 21, respectively. 

A second conducting metal layer is deposited on.lhe first insulating layer and 

patterned into sensor soume and drain electrodes 27a and 27b. a second capacitor electt^de 29 
and switch source and drain electrodes 31a and 31b. The second conducting metal layer may 
be made of a general non-tr^parent metal or a transparent conducting material, for example, 

indium tin oxide. 
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A second insulating layer 33 is deposited on the second conducting metal layer and 
the exposed portion of the active layers 19 and 21. Then a light shielding layer 35 is formed 
on the second insulating layer 33 over the switch active layer 21. 

The contact portion between switch drain electrode 31b and the switch active layer 21 
is shown in detail in Fig. 2, which is an enlarged view of portion *T' of Fig. 1. 

The upper portion of the switch active layer indirectly contacts the switch drain 
electrode 31b through the ohmic contact layer 25 that restricts the hole current flow, whereas 
the side portion "w" of the switch active layer 21 directly contacts the switch drain electrode 
31b. Since there is no ohmic contact layer in the side contact area "w" of the switch active 
layer 21, the leakage current to the switch drain electrode 31b is bigger than in the upper 
contact portion of the switch active layer 21, resulting in an adverse affect on the operation 
characteristics of the switch TFT. ^ 

Fig. 3 shows the relationship between gate voltage V^s for switching TFTs having 
drain electrodes made of different materials and drain current I^. If the drain electrode is 
made of transparent conducting material, as illustrated in solid line 36, the leakage current (or 
off-current) and the on-current are low, since resistance of the transparent conducting material 
is relatively high, which means that there is a small current gap between negative and positive 
voltage of gate electrode. If the drain electrode is made of a non-transparent metal, as 
illustrated in the dot-dash line 34, both the off-current and the on-current are relatively high, 
also resulting in a small gap between the off-current and on-current. 
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STIMMARY THF TNVENTTON 

Accordingly, the present invention is directed to an optical detecting sensor having a 
switch TFT with reduced off-current and increased on-current that substantially obviates one 
or more of the problems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide an optical detecting sensor having a 
switch with good operation characteristics. 

Additional features and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by 
practice of the invention. The objective and other advantages of the invention will be realized 
and attained by the structure particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, an optical detecting sensor includes a 
sensor thin fihn transistor (TFT) generating optical current by incident light reflected from an 
object; a storage capacitor storing charges of the optical current generated in the sensor thin 
film transistor; and a switching TFT controlling the release of the stored charges of the 
storage capacitor to an external circuit for display of an image of the object, the switching 
TFT having duaTlayered sourOTd drain d 
metal material, an active layer and a gate electrode. 

It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
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The ac„i„g d,awi„gs, whioh included .0 provide a further understanding or 

^ invention and are incorporated in and constitute a part of this specification, iHustrate 
e^hodintentsofthcinventionandtogetherwiththcdescriptionservetoexpiaintheprineipies 

of the invention. 

In the drawings: 

Fig 2 is an enlarged view of portion "J" of Fig. 1 ; 

Pi, 3 is a graph iUustrating the relationship between gate voltage V. and drain current 
,„ for a switching IFf with a non-transparent nretal drain electrode and for a switching TFT 
with a transparent conducting material drain electrode; 

Rgs. 4ato 4c are sectional views illustrating a process of manufacturing an optrcal 

detecting sensor according to the present invention; 

Fig 5 is an enlarged view of portion "P" of Fig. 4a; and 

Fig 6 is a graph illustrating the relationship between gate voltage V„ and drain current 
, a switching Trr with a non-transparent metal drain electrode, a switching TFT with a 
„tconduc.i„gmateria,drainelectrode,andaswi.chingTFThaving.hedrarn 

dectrode according to ffirpresent invention.^^ 



Referencewtllnowbemadeindetailtoapreferredembodimentofthepresent 

invention, an example of which is iUustmted in the accompanying drawings. 

Figs 4ato 4c iUust^te a process of manufacturing an optical detecting sensor - 
accordmg to an embodiment of the present invention. On a transparent substrate 1 10, regions 
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f„.aswi.ch,„gTrr,as.oragecapaoitor,a.e„s<,rTFT.an.awindowar=der,„edas"E^^ 
..G"a.d"H"respecUv=ly.Aco„duc.l„g«e.a.Uye,isdepo*edo„*esubs.ra.^ 
pa„en,=d i„.o a sen^r gate n a « capacitor e.ec.™do U3. and a switch gate ,15 in >he 

„di„sregio„s,assHowninPig.4a.*co„duc,insn,c.a..p.re.a.,ysc,cc.cd^ 
5 ,he g^up co„si..ng of molybdenum (Mo), tungsten (W, and alumlnum^Al^^^ 



Vconsistmg ot aluminum oxide (MA). *on oxide (SiOJ and tanUlnm oxide (TaO^ 



€) 
f 

ft) 



deposited onthesubstrate 121 whilecoveringtheswttcb gate n5.the«capjdior 
" e.ec.rodeU3andthese„sotgate,U.Mamo^houssi.icon,aye,and/.amo,bot. 
,0 ,ayetatedeposl.edontbefnstinsu>atinglayet>ninsucce»ion/n„™l.cbandsenso, 
aetivelayers 12, andia^d switch and se^orobmicconj/layers 125 and .23 over 

, , < Hill resneWHly Swilft and sensor active layers 121 and 
switch and sensor gates 115 and lll.respemvw =^ 

arepreferably smaller than the switch iL^^- 115 and 111, respectively, m 
„*rtopro.ecttbeactive.ayersl21andAmtbeW^.-ce(„otshown^ 

^^HnrtWr mateo^s dented thereon to form 
15 under the substrate 110. A traiispai^conductiWma^^ 

• .i..tro^l29aandl29«C^secondcapacitorelectrodel31and 
switch source and drain electrodes liva anu 

3e„sorsourcea„ddra,n/odesl2,aa„dl2atbethinf,,mtransis.or optical detecting 

should be tran/ed to an object over the substrate through the substrate 1 10, especially 
,0 througbZdowarea.."asmucHasposs,b,e,atransparen.condnc.^^ 



indium tin oxide is used. 



Also the switch source and drain electrodes 129a »nd ,29b do not cover the whole 
tor switch source and drain electrodes 129a and 129b has an exposed portion "ir. 
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Referring .0 Fig. 4c, subsidiao- switch source and drain electrodes 133a and 133b 
™ade of a non-transparcn. metal are formed on a,e switch source and drain electrodes 129a 
and 129b while contacting the exposed portions "AL- of the ohmic conUct layers 125a and 
,25b, respectively. Thus, the switch drain and source elect™des have a dual layered structure. 
The non-transparen. metal is selected from the group consisting of tungsten, molybdenum 
and chrome, each of which has a lower contact resistance than the transparent conducting 

material such as indium tin oxide. 

The second insulating layer 135 is deposited on the whole surface of the substrate 
1 ,0, after forming the subsidia^ switch source and drain electrodes 133a and 133b.A light 
shielding layer is formed thereon over the switch active layer 121. 

Referring to Fig. 5 which is an enlarged view of portion of Fig. 4c, the contact 
structure between the ohmic contact layer 125b and the dual layered drain electrode is 
explained in detail. For an optical detecting sensor, the drain and source electrodes of the 
switching TFT should employ the transparent conducting material. But according to the 
embodiment of the invention, the drain and source electrodes have a dual layered structure of 
transparent material electrode 129b(129a) and non-transparen. metal electrode 133b(133a). 
tte transparent material can ftmction as a hole barrier layer between the semiconductor layer 
a thrsource and/or drainelectrode(s). Thus,.the OFt-curren. or 1^^^^ 
reduced by adopting the transparent electrode 129b(129a), while the ON-current can be 

maintained by the non-transparent metal electrode 133b(133a). 

Fig. 6 is a transfer curve which shows the relationship between gate voltage V„ and 
drain current I„ for switching TFTs whose drain elechode is made of a non-t^spa^nt metal 
(dot-dashed line), a transparent conducting material (dashed line) and the dual-layered drain 
electrode (solid line) according to the present invention. 
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The dual-layered tain Cecrode 45 according .0 .he present invention has a 
charactcris.,csuchtha.in,he„esativesatevo,Ugeres,on,theo«or.ea.ageon„e„t, 
„hichisde.iredtobeas,owaspo.,bMsahr.os.the.anreas,ha.of..e.ransparent 
co„duct.n,n,at=ria,dra,ne.ectrode43,whereastheon.cnrre„t,*hisdesircd.„.eashi^ 
a3posaib.e,isataostme.an,eas.ha.of*enon.transparen.n,e.a,dr.„e.ec.rode4,. 

Therefore, sincethe thin mm transistor opticaldetectingsensoraccordrngto the 
p^entinven^onhasaswitchingthinfttatransistorhavingd^al-laye^dsour^drain 

electrodes, the switchingoharacteristics can be improved. 

he apparent to those skilled in the art that vanons modifications and variation 

i^enttoncovcrsthenrodificationsaadvariationsofthisinventionprovidcdthccomewithin 
,he scope of the appended claims and their equivalents. 
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